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ABSTRACT 

The popu la t ion  c h a r a c t e r i s t i c s  o f  sockeye salmon (Oncorhynchus nerka) and 

coho salmon (0. - kisu tch )  smol t s  were i nves t i ga ted  as p a r t  o f  a  

p r e - f e r t i l i z a t i o n  assessment o f  Larson Lake. An est imated 644,000 sockeye 

and 1,400 coho salmon sn~o l t s  emigrated from t h e  l a k e  between 28 May and 24 

June 1982. Fo r t y - fou r  percent  o f  t h e  sockeye and 43% o f  t he  coho salmon 

emigrated before  disappearance o f  t h e  l a k e  i c e  on 6 June. Greater than 95% 

o f  t h e  smolts o f  bo th  species emigrated dur ing  the  darkest  p a r t  o f  t he  day 

between 1800-0600 h. A l l  t he  sockeye salmon smolts sampled were age 1.0 

and had a  mean leng th  o f  77 mm and a  mean weight  o f  3.7 g; 9.6% o f  t h e  

coho salmon smolts i n  t he  subsample were age 1.0, 86.4% were age 2.0, and 

4.0% were age 3.0. The mean lengths and weights f o r  each age c lass  were 

99 mm and 9.4 g, 129 mm and 20.1 g, and 164 mni and 46.8 g, respec t i ve l y .  

F ive species o f  res iden t  f i s h  were captured i n  Larson Lake, w i t h  rainbow 

t r o u t  (Salmo g a i r d n e r i )  and s l imy scu lp in  (Cottus cognatus) dominating the  

catch. Basic phys i ca l  and c l i m a t o l o g i c a l  parameters were a1 so recorded. 

Add i t i ona l  j u v e n i l e  and a d u l t  salmon data w i l l  be requ i red  t o  evaluate the  

p o s s i b i l i t y  o f  a  l ake  f e r t i l i z a t i o n  p r o j e c t  a t  Larson Lake. 

KEY WORDS: Larson Lake, salmon, smolts, sockeye, Oncorhynchus nerka, 

coho, - 8. k i  sutch , rear ing ,  popu la t i on  c h a r a c t e r i s t i c s  , l a k e  f e r t i  1  i z a t i o n .  



INTRODUCTION 

Th is  p r o j e c t  was undertaken as t he  f i s h e r i e s  phase o f  t he  

p r e - f e r t i l i z a t . i o n  assessment o f  Larson Lake. The p r imary  o b j e c t i v e s  were 

t o  determine t h e  abundance, s i ze ,  age, and m i g r a t i o n  t i m i n g  o f  sockeye 

salmon (Oncorhynchus nerka)  and coho salmon (0.  - k i s u t c h )  smol t s .  Other 

o b j e c t i v e s  were t o  determine t h e  r e l a t i v e  abundance and c o n d i t i o n  o f  

r e a r i n g  j u v e n i l e  salmon and t o  c h a r a c t e r i z e  t h e  r e s i d e n t  f i s h  species as 

t o  t h e i r  r e l a t i v e  abundance and i n t e r a c t i o n  w i t h  sockeye and coho salmon 

fry. However, because o f  budget c o n s t r a i n t s ,  o n l y  t h e  p r ima ry  p r o j e c t  

o b j e c t i v e s  were adequate ly  accompl i shed. 

Minimal f i s h e r y  and o t h e r  b i o l o g i c a l  da ta  e x i s t  f o r  t h e  Larson Lake 

system. However, sporad ic  anadromous f i sh surveys have been conducted on 

t h i s  system s ince  1949. P r i o r  h i s t o r i c a l  escapements were based on index 

area est imates,  w i t h  t h e  l a r g e s t  escapement o f  3,000 sockeye salmon 

recorded i n  1976. However, an escapement o f  8,000 sockeye a d u l t s  was 

es t imated  by a e r i a l  survey du r i ng  1981. I n  c o n t r a s t ,  no coho salmon 

escapements have been es t imated  f o r  Larson Lake, b u t  t h e  species o f  

anadromous and r e s i d e n t  f i s h  spec ies t h a t  a re  indigenous t o  Larson Lake 

have been r e p o r t e d  (Lebida 1977) (Table 1) .  

D e s c r i p t i o n  o f  Study Area 

Larson Lake i s  l o c a t e d  i n  t h e  western s l ope  f o o t h i l l s  o f  t h e  Talkeetna 

Mountains: approx imate ly  10.5 km (by  a i r )  eas t  o f  t h e  c i t y  o f  Ta l  keetna 

(map re fe rence :  Ta lkeetna Mountains B-6, T26N, R3W, S8, S.M.) ( F i g u r e  1) .  

I n  r e l a t i o n  t o  most lakes  i n  t h e  upper Cook I n l e t  area, t h e  l a k e  i s  

compara t i ve ly  l a r g e  and deep ( su r f ace  area 176.9 ha - mean depth 16.4 m) 

(Lebida 1977). The wate r  i s  c l e a r  and comprises a volume o f  29.1 x l o 6  
m3. The lakeshore c o n s i s t s  p r i m a r i l y  o f  r o c k  and sand beaches, b u t  t h e  

extreme south end i s  predominant ly  marshland. 

The system d r a i n s  a watershed o f  34.2 km2, which i s  h e a v i l y  f o r e s t e d  w i t h  

spruce (P icea g lauca & - P. mariana) , a l d e r  (A lnus spp) , paper b i r c h  (Beu t l a  



Table 1. List  of common and sc i en t i f i c  names of f i sh  species found in the 
1 / Larson lake drainage.- 

Common Name Scient i f ic  name 

Sockeye salmon 

Coho salmon 

Chum salmon 

Pink salmon 

Rainbow trout  

Do1 ly Varden 

Lake t rout  

Round whitefish 

Longnose sucker 

Slimy sculpin 

Threespine stickleback 

Burbot 

Oncorhynchus nerka (Wal baum) 

Oncorhynchus ki sutch (Wal baum) 

Oncorhynchus keta (Wal baum) 

Oncorhynchus gorbuscha (Wal baum) 

Salmo gairdneri Richardson 

Salve1 i nus malma (Wal baum) 

Salve1 inus namaycush (Wal baum) 

Prosopi urn cyl i ndraceum (Pal 1 a s )  

Catostomus catostomus (Forster) 

Cottus cognatus Richardson 

Gasterosteus aculeatus Linnaeus 

Lota lota (Linnaeus) -- 

1' Taken froin Lebida (1977).  



LARSON LAKE 

Geographic Location: 62'20' 15" North L a t i  tude 
149O53'20" West Longitude 

Elevat ion:  186.0 m1610 f e e t  
Surface Area: 176.9 ha1437 acres 
Volume.: 29.1 x 106 m3/23,573 acre - fee t  
Maximum Depth: 42.6 n11140'feet 
Mean Depth: 16.4 ml54 f e e t  
Shoreline Length: 10.3 Km16.4 mi les  
Shdrel i n e  Development: 2.18 

Prepared by:D. Seagren/ADF&G/Llmnolo~y/ 1982 

. .i/ \ ,' \: Contours: Leblda/Probasco/ADFG/FRED/ 198 1 

Contours In feet 

Figure 1. Bathymetr ic  map o f  Larson Lake. 



p a p y r i f e r a ) ,  and w i l l o w  ( S a l i x  spp). The i n l e t  creek a t  t he  south end o f  

t he  l ake  dra ins  two small ponds. The o u t l e t  creek i s  f a i r l y  s w i f t  and 

shal low, f l ow ing  2.0 km i n t o  the  Talkeetna River .  Bedrock i s  ev ident  i n  

l i m i t e d  reaches o f  t h e  o u t l e t  creek. The m a j o r i t y  of sockeye salmon 

spawning occurs i n  t he  l a k e  shal lows, and, thus, the  Larson Lake salmon 

product ion  appears t o  be l i m i t e d  by spawning area. 

MATERIALS AND METHODS 

Emigrat ing salmon smolts were captured w i t h  a f yke  ne t  i n  Larson Creek, 16 

m downstream from the l ake  o u t l e t .  The n e t  body measured 1.2 m x 1.2 m a t  

t h e  mouth and was 4-m long, taper ing  t o  a 50.8-cm diameter a t  t he  cod end. 

The wings were 1.2 m deep x 4.6 m long. A l l  n e t t i n g  was constructed o f  

0.64-cm square measure knot less ny lon  (De l ta  e x t r a  heavy) dyed green w i t h  

no n e t  coat.  A 0.9-m x 2.4-m x 0.8-m aluminum mesh (9.4-mm diameter) 

l i ve-box  was at tached t o  t h e  cod end. The n e t  f i s h e d  t h e  e n t i r e  discharge 

o f  t he  creek. 

Pre l im inary  smolt  sampling i n  Larson Creek was conducted 28 - 29 May 1982. 

Sampling on a d a i l y  bas is  began on 2 June and the  l i ve-box  was emptied 

every 3 h u n t i l  24 June. Because o f  t h e  break-up and movement o f  i c e  down 

the  creek on 6 June, t he  n e t  was p e r i o d i c a l l y  removed between 2100-2400 h. 

Complete n e t  removal occurred 19-20 June, between 2130-1700 h, and 22 

June, between 1800-2400 h because o f  h igh  winds and waves. 

A t  t h e  end o f  each sampl i n g  per iod,  t h e  t o t a l  number o f  smol t s  were 

determined e i t h e r  by count ing i n d i v i d u a l  smolts o r  by a biomass/counting 

technique. I f  l ess  than approximately 1,000 smolts were i n  t he  l i ve-box  

(by v i s u a l  observat ion) ,  a1 1 t h e  smol t s  were hand t a l l i e d  and i d e n t i f i e d  

by species. I f  more smolts were i n  t h e  l i ve-box ,  t he  biomass/counting 

technique was used. For t h i s  technique a tared,  1 9 . 0 - l i t e r  bucket, which 

was f i l l e d  w i t h  approximately 5 l i t e r s  o f  water and suspended from a 

c a l i b r a t e d  17.8-cm diameter d i a l  scale (20 kg x 509 capac i ty ) ,  was used t o  

weigh a l l  of t h e  smolts. A wooden frame (0.9 m x 1.0 m) covered w i t h  

bur lap  ma te r ia l  was used t o  crowd smolts t o  one end o f  t h e  l i ve -box  so 



tha t  they could be netted. All smolts were removed from the live-box in 
small numbers with a d i p  net,  allowed to  drain for  15 sec,  placed into the 
tared bucket, weighed, and released. Only 0.5 kg of smolts were weighed 
and individually counted for  each subsample. Three repl icate  subsamples 
were taken to  calculate the average number of smolts per kg.  The percent 
representation of each species in the subsamples was used to  determine 
total  species number. The sun1 of emigrating smol t s  captured during a 
subsampled 3-h period was determined by: 

Where Tw i s  the total  weight (kg) of smolts captured: n i s  the average 
number of individuals in the subsample count: Sw i s  the average subsample 
weight (kg) ; and N i s  the estimated total  number o f  emigrating smolts. 
Daily individual counts and biomass to t a l s  were summed to  obtain total  
weekly and seasonal estimates. 

Each day, a subsample of 20 sockeye salmon smolts and up  t o  20 coho salmon 
smol t s  were anesthetized w i t h  MS 222, measured to  the nearest mm (fork 
length) and weighed to  the nearest 0.1 g .  A scale smear was taken from 
the primary scale growth area, mounted between glass s l ides ,  and analyzed 
for  age using a microfiche projector. 

Physical parameters,including mean water and a i r  temperature i n  degrees 
Celsius, creek stage height in centimeters, and general climatological 
observations were recorded daily. Air and water temperatures were 
measured with a calibrated maximum-minimum thermometer. The creek water 
temperatures were taken a t  mid-depth. Stage heights were measured using a 
fixed meter s t ick tha t  was located upstream from the smolt sampling s i t e .  



RESULTS 

Sockeye Salmon Srnolt Sampling 

An est imated t o t a l  o f  644,000 sockeye salmon smolts emigrated from Larson 

Lake between 28 May and 24 June 1982 (F igu re  2).  Two d i s t i n c t  m i g r a t i o n  

peaks occurred. The f i r s t  peak accounted f o r  44% o f  t h e  t o t a l  

ou tm ig ra t i on  and occurred between 29 May and 5 June be fore  t h e  m e l t i n g  o f  

t h e  l a k e  i c e  on 6 June. The second peak accounted f o r  56% o f  t he  t o t a l  

and occurred between 7 and 14 June, f o l l o w i n g  i c e  out.  

The es t imate  of 644,000 f i s h  does n o t  i n c l u d e  the  number o f  smolts 

m i g r a t i n g  between 0600 h, 29 May t o  1800 h, 2 June, s ince  t h e  c o l l e c t i o n  

gear was not  f i  sh i  rig cont inuously .  From the  p r e l  im inary  sampling , 
however, i t  appeared t h a t  some sockeye smolts had migrated from Larson 

Lake p r i o r  t o  t h e  i n i t i a t i o n  o f  p r e l i m i n a r y  sampling on 28 May. 

Ninety-seven percent  o f  t h e  sockeye salmon smolts emigrated du r i ng  the  

darkes t  p a r t  o f  t h e  day, between 1800-0600 h, and 3% du r ing  t h e  b r i g h t e s t ,  

between 0600-1800 h (F igure  3). O f  these, t he  m a j o r i t y  (61%) emigrated 

between 0000-0600 h. Dur ing t h e  25 days o f  smol t  sampling, 23 days were 

overcast.  

Scale samples, weights,  and lengths  were c o l l e c t e d  from 444 sockeye salmon 

smol t s  (Tab1 e 2).  A1 1 sampled smol t s  were age 1.0 w i t h  a mean l e n g t h  o f  

77 mm and a mean weight  of 3.7 g. The m a j o r i t y  (74.2%) were 71-80 mm i n  

l eng th  (F igure  4) .  The average s i z e  remained s i m i l a r  throughout the 

sampling pe r i od ;  however, s l i g h t l y  sma l l e r  smolts were caught as the  

sampl i ng p e r i o d  progressed (F igure  5 ) .  

Longer smolts (>76 mm) represented 76% of those captured du r i ng  t h e  f i r s t  

sampling pe r i od  b u t  decreased t o  42% f o r  the  l a s t  pe r i od  (Table 3) .  The 

longer  smolts (>76 mm) accounted f o r  60% o f  t h e  t o t a l  sample. 



May June 

Figure 2 .  Total da i l y  emigration of  Larson Lake sockeye salmon smol t s  and average d a i l y  water 
temperatures,  28 May - 24 June 1982. 
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Figure 3. Die1 emigration pat tern of Larson Lake sockeye salmon smol t s ,  
28 May - 2 4  June 1982. 



Table 2. Ages, we igh ts  and l eng ths  of sockeye and coho salmon smol ts  sampled f rom Larson Lake, 1982. 

Age Number Age Class 
Class Samp 1 ed Composit ion (%)  

Length (mm) ; Weight ( g )  
Mean S.D. Range Mean S.D. Range 

Sockeye 

Coho - 



l e n g t h  (mm) 

F i g u r e  4. Leng th  f r equency  d i s t r i b u t i o n  o f  age 1.0 sockeye salmon smol t s  
sampled f r om  Larson  Creek, 3 - 22 June 1982. 
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Figure 5. Weekly mean lengths and weights of age 1.0 sockeye salmon srnolts 
from Larson Creek, 3 - 22 June 1982. 



Table 3. Weekly d i s t r ibu t ion  by length of age 1.0 sockeye salmon smolts and the  percentage of smolts 

shorter  and longer than 75 mm sampled from Larson Lake, 1982. 

6/3 - 6/9 6/10 - 6/16 6/17 - 6/23 Total . 

Length (mm) Number % Number % Number % Number % 

Total sampled 185 



Coho Salmon Smol t S a m ~ l  i n a  

An e s t i m a t e d  t o t a l  o f  1,400 coho salmon smol ts  emigrated f rom Larson Lake 

between 28 May and 24 June 1982 ( F i g u r e  6 ) .  Sporad ic  m i g r a t i o n  peaks 

occur red  th roughou t  t h e  sampl ing p e r i o d .  F o r t y - t h r e e  p e r c e n t  o f  t h e  

smo l t s  o u t m i g r a t e d  p r i o r  t o  t h e  complete disappearance o f  l a k e  i c e  on 6  

June. T h i s . e s t i m a t e  does n o t  i n c l u d e  t h e  number o f  smol ts  m i g r a t i n g  f r o m  

Larson Lake p r i o r  t o  i n i t i a t i o n  o f  sampl ing on 28 May. 

N i n e t y - f i v e  p e r c e n t  o f  t h e  coho salmon smol ts  emigrated d u r i n g  t h e  d a r k e s t  

p a r t  o f  t h e  day, between 1800-0600 h, and 5% d u r i n g  t h e  b r i g h t e s t ,  between 

0600-1800 h  ( F i g u r e  7 ) .  O f  these, t h e  m a j o r i t y  (91%) emig ra ted  between 

2100-0300 h. Again, d u r i n g  t h e  25 days o f  smo l t  sampl ing,  23 days were 

o v e r c a s t .  _ 

Sca les ,  we igh ts  and l e n g t h s  were c o l l e c t e d  f r o m  176 coho salmon smol ts .  

O f  these,  9.6% were age 1.0, 86.4% were age 2.0, and 4.0% were age 3.0 

(Tab le  2 ) .  Mean l e n g t h s  and we igh ts  f o r  each age c l a s s  were 99 mm and 9.4 

g  (age 1 .0) ,  129 mm and 20.1 g  (age 2.0), and 164 mm and 46.8 g  (age 3.0), 

r e s p e c t i v e l y .  The t o t a l  sample mean l e n g t h  was 127 mm and t h e  mean w e i g h t  

was 20.2 g. Weekly age composi t ions and s i z e s  o f  coho smo l ts  a r e  

p resen ted  i n  Table  4. 

Most (88.1%) o f  t h e  coho salmon smo l ts  sampled were 106-155 mm i n  l e n g t h  

( F i g u r e  8 )  and most (86.9%) were age 2.0 f i s h  (Tab le  5 ) .  Average s i z e  of 

age 1.0 smo l t s  remained f a i r l y  c o n s t a n t  th roughou t  t h e  sampl ing p e r i o d ,  

w i t h  age 1.0 f i s h  f l u c t u a t i n g  s l i g h t l y  i n  s i z e  and age 3.0 smol ts  

dec reas ing  i n  s i z e  as t h e  sampl ing p e r i o d  progressed ( F i g u r e s  9  & 10 ) .  

Res iden t  F i s h  Sampl i n g  

Captured between 2  and 24 June were 91  ra inbow t r o u t  (Salmo g a i r d n e r i ) ,  

133 s l  imy s c u l  p i n  (Co t tus  cognatus)  , 5 Do1 l y  Varden (Salve1 i n u s  malma) , 
8  t h r e e - s p i n e  s t i c k l e b a c k  (Gasterosteous a c u l e a t u s )  and 1 longnose 

sucker  (Catostomus catostomus) . D a i l y  e m i g r a t i o n  p a t t e r n s  o f  these 
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Figure 6 .  Daily emigration t o t a l s  of Larson Lake coho salmon smolts and average d a i l y  water 
temperatures,  28 May - 24 June 1982. 
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Figure  7 .  Die1 emig ra t i on  p a t t e r n  o f  Larson Lake coho. salmon smol t s ,  
28 May - 24 June 1982. 



Table 4. Weekly mean lengths,  weights, and age composition of coho salmon 

smol t s  e ~ i  y ra t i  ng from Larson Lake, 1982. 

Mean Age Composition (%) 

Period Number Length Weight 1.0 2.0 3.0 

(mm (9 1 



A g e  

1-1 1 .o 

length (mm) 

Figure 8. Length frequency of coho salmon smol ts sampled from Larson 
Creek, 2 - 21 June 1982.  



Table 5. Weekly age d i s t r i b u t i o n  by l e n g t h  o f  coho salmon smol ts  sampled 

f rom Larson Lake, 1982. 

Week 

Length (mm) .. Age 3 - 9 June 10 - 16 June 17 - 23 June T o t a l  



Table 5. Continued. 

Week 

Length  (mm) Age 3 - 9 June 10 - 16 June 17 - 23 June Total 

Total Sampled 86 32 58 176 
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Figure 9 .  Weekly mean lengths of coho salmon smolts sampled from Larson 
Creek, 2 - 21 June 1982. 
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Figure 1 C .  Weekly mean weights of  coho salmon s m o l t s  sampled from Larson Creek, 

2 - 21  June 1912. 



species a re  presented in Figure 11. Seventy-seven percent of the rainbow 
t rou t  were captured between 1800-0600 h ,  with the majority (56.0%) 

col lec ted between 0000-0600 h .  The l a rges t  (74.5%) movement of slimy 
sculpin occurred between 0600-1800 h ,  w i t h  45.9% of these taken between 

0600-1200 h.  

Physical and~Climatologica1 Parameters 

Larson Lake and the  ou t l e t  creek remained c l ea r  throughout t h e  study 

period. Water temperature was s t ab l e  a t  3 . 0 ' ~  in the  creek un t i l  i ce  out 

on 6 dune, then i t  slowly increased t o  a maximum of 1 4 . 0 ~ ~  on 23 June 

(Table 6 ) .  The creek s tage  height varied 5.4 cm during a 13 day period. 

The weather was primarily overcast ,  with moderate precipi ta t ion.  This was 
often accompanied by strong southerly winds, which subjected the  o u t l e t  

and t he  sampling s i t e  t o  rough water. 

DISCUSSION 

Sockeye and coho salmon smolts were migrating before 28 May 1982 when 

smolt sampling began a t  Larson Lake. Although an estimated 644,000 

sockeye and 1,400 coho salmon smolts l e f t  the  system during the  sampling 

period, an unknown number migrated e a r l i e r .  Thus, an est imate of the  

t o t a l  number of coho and salmon smolts cannot be made. However, based on 

da i ly  smol t emigration pat terns  (Figures 2 & 61, i t  i s  evident t h a t  

migration i n t e n s i t i e s  were increasing toward a peak, which occurred during 

the  f i r s t  week of June. As such, most smolts probably l e f t  the  lake a f t e r  

the  i n i t i a t i o n  of sampling, b u t  these data can be considered conservative 

est imates s ince  the  smolt migration began while there  was a s t i l l  a heavy 

i c e  cover on the  lake.  Consequently, fu tu re  smol t programs on Larson Lake 

should begin no l a t e r  than 20 May t o  obtain a good est imate of the  e n t i r e  

sockeye salmon smolt population. 

The sockeye salmon smolt outmigration consisted en t i r e l y  of age 1.0 smolts 

of moderate s i z e  (Table 7 ) .  The age and s i z e  representat ion of Larson 
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Figure 11. Total daily emigration of Larson Lake resident f i sh  species, 2 - 24 June 1982. 



Table 6. Larson Creek s tage  height ,  mean temperature and climatological 
da ta ,  28 May .- 23 June 1982. 

Dai ly  Mean Temperatures ( O C )  

Creek Stage 
Date Water Air Height (cm) Weather 

Overcast 
Overcast 

- 

- 
Hail; thunderstorm 
Overcast 
In termit tent  ra in  
Conti nuous ra in  
Continuous ra in  
Continuous ra in  
Intermit tent  ra in  
In termit tent  rain 
In termit tent  r a in  
In termit tent  ra in  
In termit tent  r a in  
Overcast 
In termit tent  r a in  
Continuous ra in  
Intermit tent  r a in  

Clear 

I/ High waves - not measurable. 



Table 6. Continued. 

Dai l y  Mean Temperatures ( " C )  

Creek Stage 

Date Water Air Height (cm) Weather 

6/ 18 7.0 13.0 47.5 In termit tent  r a in  

6/19 8.0 13.5 47.5 In termit tent  ra in  

6/20 9.0 8.0 49.7 Continuous ra in  

6/21 10.0 14.0 52.8 Overcast 

6/22 10.0 8.0 52.0 Overcast 

6/23 14.0 15.0 51.0 Clear 



Table 7. S ize  c h a r a c t e r i s t i c s  of' age 1.0 sockeye salmon smol ts  sampled 

f rom va r i ous  systems i n  sou thcen t ra l  Alaska d u r i n g  1982 (Chlupach pers.  

comm., 26 Nov 1982; Ky le ,  pers.  comm., 6 Dec 1982). 

Loca t i on  

Age 1.0 

Mean Mean 

Percent o f  Length Weight 

Catch (m) (9 )  

Hidden Creek (Hidden Lk.)  98.5 144 27.6 

F i s h  Creek ( B i g  Lk.) 86.8 126 19.3 

Cottonwood Creek 99.0 8 1 4.6 

Larson Creek (Larson Lk.) 100.0 7 6 3.7 

K a s i l o f  R i v e r  (Tustumena Lk.) 80.0 69 2.9 

Crescent R i v e r  (Crescent Lk. ) 39.6 6 8 2.7 

Qua r t z  Creek (Kenai system) 97.5 6 5 2.7 



Lake sockeye salmon smolts a t  m i g r a t i o n  may i n  p a r t  be a t t r i b u t e d  t o  

r e a r i n g  condi$ions present  i n  t h e  lake .  However, s ince a d u l t  escapements 

and r e a r i n g  f r y  d e n s i t i e s  a re  unknown, t h e  r e a r i n g  cond i t i ons  may n o t  be 

e n t i r e l y  dependent on the  l a k e ' s  p r o d u c t i v i t y .  Examining these data i n  

combinat ion w i t h  t he  q u a l i t y  and q u a n t i t y  o f  zooplankton i n  t h e  system 

should p rov ide  an i n s i g h t  i n t o  Larson Lake sockeye salmon product ion.  

S i m i l a r  s tud ies  conducted a t  Crescent and McDonald Lakes suggested t h a t  

f r y  growth was n o t  p u r e l y  a  f u n c t i o n  o f  environmental  cond i t i ons  i n  those 

systems (Ky le  and Koenings 1982; Koeni ngs e t  a1 . 1982). 

The coho salmon smolts m i g r a t i n g  from t h e  system e x h i b i t e d  an age and s i z e  

d i s t r i b u t i o n  s i m i l a r  t o  those o f  two o t h e r  upper Cook I n l e t  lakes 

(Table 8).  Th i s  i s  p o s s i b l y  a  f u n c t i o n  o f  s i m i l a r  food a v a i l a b i l i t y  ( i  .e. 

type and s i z e )  and o f  t h e  preference o f  j u v e n i l e  coho salmon f o r  r e a r i n g  

i n  l i t t o r a l  zones w i t h i n  t h e  th ree  l a k e  systems. 

This  s tudy prov ides base l i ne  i n fo rma t i on  on Larson Lake sockeye and coho 

salmon smolts and r e s i d e n t  f i s h  species. Add i t i ona l  pre- t reatment  

assessment w i l l ,  however, r e q u i r e  j u v e n i l e  salmon f ry  s tud ies  and a d u l t  

salmon escapement in fo rmat ion .  

Recommendati ons 

1. Cont inue p r e - f e r t i l i z a t i o n  eva lua t i on  of sockeye and coho salmon 

produc t ion  from Larson Lake. 

2. I n  p a r t i c u l a r ,  i n i t i a t e  smolt  s tud ies  by 20 May and w e i r  t h e  creek t o  

enumerate r e t u r n i n g  adu l ts .  

3. I n s t a l l  a f l o a t i n g  l o g  boom across t h e  l a k e  o u t l e t  above the  sampling 

s i t e  t o  min imize i c e  f l o w  i n t o  t h e  creek and t o  dampen wave ac t i on .  

4. Modi fy  f yke  n e t  1  ive-box t o  p rov ide  low v e l o c i t y  water  f l o w  f o r  

t rapped smol t s .  



Table 8. Size characteristics of coho salmon smol t s  sampled 

from upper Cook Inlet systems during 1982 (Chlupach 1982). 

Loca t i ora 

Mean Mean 

Percent of length weight 

Catch (mm > ( 9 )  

Fish Creek 

Cottonwood Creek 

Larson Creek 

Fish Creek 

Cottonwood Creek 

Larson Creek 

Age 1.0 

Age 2.0 

Fish Creek 8.3 158 35.3 

Cottonwood Creek 10.7 148 33.1 

Larson Creek 4.0 163 46.8 



5. Sample s m o l t  s i z e  a t  v a r i o u s  t i m e  i n t e r v a l s  d u r i n g  each 3 h  samp l ing  

p e r i o d .  + 

6 .  P r o v i d e  a  separa te  l i v e - b o x  t o  h o l d  s m o l t s  f o r  c o n v e n i e n t  p r o c e s s i n g  

a f t e r  enumerat ion  procedures  a r e  completed.  

7 .  Implement s t u d i e s  o f  j u v e n i l e  sockeye and coho salmon i n  La rson  Lake, 

i n c l u d i n g :  d i e t  o f  sockeye and coho salmon j u v e n i l e s ,  p o p u l a t i o n  

d e n s i t i e s ,  and seasonal  m i g r a t i o n  p a t t e r n s  u s i n g  h y d r o a c o u s t i c  

t echn iques .  
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